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Connection stiffness stiffness thickness

Model Lcol-sia b yiers (Mm) Ly-1ink (MmM) thickness (mm) (mm)
TSCP 100 80 153 17 20
TSCT 100 80 153 17 20
TSCT-8 100 80 153 17 8
TSCT-25 100 80 153 17 25
TSCT-30 100 80 153 - 30
TSCPB2-48 100 48 153 - -
TSCPB2-96 100 96 153 - -
TSCPB2-192 100 192 153 - -
TSCPL-48 205 80 48 - -
TSCPL-96 157 80 96 - -
TSCPL-144 109 80 144 - -
TSCPS-144 144 80 109 - -
TSCPS-192 192 80 61 - -
SCSPS-240 240 80 14 - -
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Model & (KN.m) Mar (KN.) E /Ergep M /Mg
TSCP 48.81 886.49 1 1
TSCT 54.45 963.34 111 1.09
TSCT-8 54.72 998.68 112 1.13
TSCT-25 54.66 998.68 112 1.13
TSCT-30 55.53 1010.79 1.13 1.14
e b Jao Jlail colo Y oo
Model o (KN.mm)K,,;, Rigidity
TSCP 153 123.12 Rigid
TSCPL-48 141 113.82 Rigid
TSCPL-96 141 113.49 Rigid
TSCPL-144 140 11253 Rigid
TSCT 166 133.79 Rigid
TSCT-8 155 124.83 Rigid
TSCT-25 155 124.83 Rigid
TSCT-30 151 121.78 Rigid
TSCPB2-48 137 109.95 Rigid
TSCPB2-96 141 11321 Rigid
TSCPB2-192 146 117.39 Rigid
TSCPS-144 141 113.77 Rigid
TSCPS-192 141 113.77 Rigid

TSCPS-240 145 116.24 Rigid
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Ductility Classification

Model Ou (Rad) Eurocode AISC
TSCP 0.072 High ductility SMF
TSCT 0.072 High ductility SMF
TSCT-8 0.080 High ductility SMF
TSCT-25 0.080 High ductility SMF
TSCT-30 0.083 High ductility SMF
TSCPB2-48 0.072 High ductility SMF
TSCPB2-96 0.072 High ductility SMF
TSCPB2-192 0.072 High ductility SMF
TSCPL-48 0.072 High ductility SMF
TSCPL-96 0.072 High ductility SMF
TSCPL-144 0.072 High ductility SMF
TSCPS-144 0.072 High ductility SMF
TSCPS-192 0.072 High ductility SMF
TSCPS-240 0.072 High ductility SMF
s b Jae Jlail Coglin =0 Jous
Model M,qx (KN.m) Minax Classification
Mp.beam

TSCP 886.48 1.80 pslie Sl
TSCT 963.34 2.04 p e Sl
TSCT-8 998.64 211 pslae Sl
TSCT-25 998.64 211 pslie Sl
TSCT-30 1010.79 2.14 pslie SllS
TSCPB2-48 791.62 1.60 plie SllS
TSCPB2-96 815.11 1.72 pslie Slls
TSCPB2-192 845.25 1.79 pslie Slls
TSCPL-48 819.49 1.73 psle Sl
TSCPL-96 817.15 1.73 pslie Slls
TSCPL-144 810.25 171 pslie Slls
TSCPS-144 819.15 1.73 psle Sl
TSCPS-192 819.15 1.73 pslie Sl
TSCPS-240 836.96 177 pslie Slals
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Abstract

After the Northridge earthquake, it was determined that the beam-to-column
connections in the moment frames were weak and needed to be revised. In recent
years, the use of bolted connections have expanded and replaced almost welded
connections. The US Code of Conduct (AISC358-16) introduced a new
connection called the Simpson Connection, which is a semi-rigid connection with
the idea of damage control. Progressive connection is a new and smart type of
screw connection that includes a weakened plate, end plate, corner as well as a
buckle plate. The main purpose of this study is to investigate the linear and
nonlinear behavior of Simpson connectivity using ABAQUS software. The
baseline sample was selected from the model outlined in US Code (AISC358-16).
To gain a better understanding of the new Simpson junction model, 14 numerical
specimens were modeled and the strengths and weaknesses of the models
including ductility, stiffness, strength, and energy absorption of the models were
compared. In this connection, the geometry of weakened plate and its performance
Is important. In so doing, variables such as mid-length, mid-width, initial length,
as well as stiffeners were evaluated in the initial length of the weakened plate. The
model with a thickness of 30 mm thicker than the other models with respect to the
mentioned characteristics, showed acceptable results including anchor tolerance
of 1010 kN.m and energy absorption of 55.53 KN/mm which showed that its use
Is suitable for areas with high seismicity.

Keywords: Moment Frame, Prequalified Connection, Stiffness, Strength,
Ductility.
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